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IirTEiSTIGATIPiaS   OF   THB    CHELIICAL  LITERATIXRB 

IM}ROl3UCa}lOII 

The   Chemical  literature   is  the    storehouse   of 
'  the   available  published  information  of  chemical   science 
and  chemical  industry*     It   is  most  extensive,  both  in 
the   wide  range   of  subjects  which   it   includes  and  in  the 
long  period  of  time   over  which  it  extends.     Investi- 
gations of  this  literature  are   often  required.     Proper 
investigation  requires  a  familiarity,   on  the   part  of  the 
investigator,   with  the   various  sources  of  information 
and  with  the    facilities  available   for  using  them.     The 
importance   of  proper  training  and  guidance   in  making 
investigations of  the   chemical  literature   is  not  as 
generally  recognized  as  it  should  be • 

The  present   paper  is  a  contribution  to  the   gener« 
al  subject   of  the   chemical  literature  and   its  investiga- 
tion, and  includes  a  discussion  of  the  use   of  library 
facilities  and  general  reference  works,  and  of  the 
searching  of  the   periodical,  and  other  literature. 

THE  FliiiLII  Og  CHEI^illCAX  LITERATIffiE 
Periodicals 

The  number  of  current  periodicals  systematical- 
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ly  examined  for  "Chemical  A'bstracts",   according  to   the  j 

list  published  in  1918,  was  789.     Bolton,   in  his   "Se-  | 

lect  Bihliography  of  Chemistry**,  published  in  1893,   lists     , 
436  periodicals,  while    in  his  "Catalogue    of  Scientific   and 
Technical  Periodicals,   1865-1895",  puhlished  in  1879,  he 
gives  the  following  numhers  of  periodicals  as  relating 
to  certain  branches  of  chemistry,   -  General  Chemistry  - 
'  154;   Pharmaceutical  Chemistry  «•  30;   Physiological  Chem- 
istry -  6;   Technical  Chemistry  •*  94;   Dyeing  and  Print- 
ing -  £1;    IllxLiainating  Gas  -  30;    Iron  Industry  -  33; 
Zer amies  and  Glass  -  3S;   Metallurgy  -  44;   Mining  -  165; 
Oils,  Fats,   boap,  etc.,   -  ES;   Sugar  -  43;   Tanning  and 
leather  «  11;   Wines  and  Spirits  -  48.     Even  as  early  as 
1848,   Gmelin,    in  Vol.    1  of  his  "Hand-Book  of  Chemistry", 
gives  a  list  of  77  chemical  periodicals   of  earlier  date. 

Other  Literature 

In  addition  to  the   periodical  literature,  the 
field  of  chemical   literature   also  includes  the   pateirt 
literature,   the   text-hook  literature  and   the   numerous  his- 
tories,  hand-hooks,   dictionaries,   encyclopedias,   tech- 
nologies,  pamphlets,  bulletins,  monographs,   dissertations, 
public  documents,   trade  catalogues,   reviews,   indexes, 
bibliographies,  and  other  books  and  publications  which 
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relate,  in  whole  or  in  part,  to  chemical  science  or  to 
chemical  industry. 

Yarious  Fields  of  Chemistry 

Within  the  general  field  of  the  chemical  liter- 
ature there  are  numerous  branches  or  subdivisions, 
among  them  the  following: 

Agricultural  Chemistry,  Analytical  Chemistry, 
Apparatus,  Biochemistry,  Ceramics,  Cement,  Colloidal  Chem- 
istry, Dyestuffs  and  Dyeing,  Electrochemistry,  Explo- 
sives, Fermentation,  Fertilizers,  Foods,  Fuels,  Gas 
Manufacture,  Glass  Manufacture,  General  Inorganic  Chem- 
istry, Iieather,  Metallurgy,  Jiiineralogical  Chemistry,  Oils 
and  Fats,  General  Organic  Chemistry,  Paints  and  Varnish- 
es, Paper  Makirig,  Perfumes,  Petroleum  Oils,  Pharmaceutical 
and  Medical  Chemistry,  Photography,  Physical  Chemistry, 
Plastics,  He  sins.  Rubber,  Sanitation,  Soap,  Sugar,  Tex- 
tiles, Theoretical  Chemistry,  Water,  and  Wood  Distilla- 
tion. 

This  list  might  be  elaborated  or  abbreviated, 
depending  upon  the  particular  standpoint  from  which  the 
field  is  considered. 

Some  of  the  chemical  periodicals  are  of  a  gen- 
eral character  and  embrace  many  of  these  branches;  others 
relate  to  certain  branches  only.  The  chemical  literature. 
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i  other  than  the  periodical  literature,  is  likewise  in 

I  part  of  a  general  character,  and  in  part  specialized  and 

limited  to  certain  subjects  or  branches. 

It  is  apparent  that  the  chemical  literature  is  of 
I  a  most  extensive  character,  both  in  i:he  vade  range  of 
I  subjects  which  it  includes,  and  the  long  period  of  time 

over  which  the  literature  extends. 

t 

'  VARIOUS  KIITDS   OF   SEARCHES   OB   INTJi^STIQATIOIJS 

I 

( 
1 

Searches  or  investigations  of  the  chemical  liter- 
I  ature,  of  a  more  or  less  comrehensive  character,  may- 
be made  from  various  standpoints,  e.g.,  by  the  research 
chemist,  to  familiarize  himself  with  the  available  pub- 
lished information  along  the  lines  of  his  research;  by 
the  student,  as  a  part  of  his  studies  or  research;  by 
the  writer  or  author  who,  in  his  articles  or  publica- 
tions, desires  to  give  credit  to  the  work  of  others,  or 
to  review  the  prior  literature  along  the  lines  of  his 
j  own  publication;  by  the  bibliographer,  as  the  basis  of 
his  bibliograohy;  by  the  manufacturer,  to  obtain  infor- 
mation of  interest  along  the  lines  of  his  manufacture, 
or  along  new  lines  of  development;  by  the  patent  invest- 
igator, in  connection TTith  questions  relating  to  the 
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novelty  and  patentability  of  inventions,  and  the  va- 
lidity and  infringement  of  patents,  etc. 

It  will  "be  evident  that  the  character  and  scope 
of  the  search  or  investigation  will  vary,  depending  upon 
the  particular  object  the  searcher  has  in  view. 

The  value  of  any  search  or  investigation  of  a 
comprehensive  character  will  depend  on  its  thoroiighness 
and  completeness,  and  this  vdll  in  turn  depend  upon  the 
facilities  available  for  maicin;^  the  search  and  upon  the 
ability  and  training  of  the  searcher  in  making  use  of  these 
facilities. 
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LIBRARIES 

The  making  of  any  comprehensive  Investigation  nec- 
essarily requires  that  there  shall  be  available  a  library 
containing  the  chemical  literature  properly  classified  and 
accessible  for  examination. 

Libraries  of  this  character  will  be  found  in  x,he 
larger  cities,  and  in  many  of  the  colleges,  tecnnical 
schools  and  universities,  although  the  extent  of  the  chem- 
ical literature,  both  book  and  periodical,  will  vary  great- 
ly in  different  libraries. 

For  many  pxirposes  the  libraries  of  Washington  offer 
facilities  not  elsewhere  available.   The  Library  of  Con- 
gress is  an  excellent  field  of  search  because  of  its  exten- 
sive number  of  publications  and  its  card  index  catalogue, 
and  particularly  if  permission  be  obtained  to  examine  the 
classified  works  in  the  stacks  of  the  library.   For  making 
searches  through  the  patent  literatxire,  both  U.  S.  and  for- 
eign, the  library  of  the  patent  office  offers  facilities 
nowhere  else  available  in  this  country.   For  medical  lit- 
erature   the  Surgeon-General's  library  is  similarly  without 
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a  rival.      The   Agricultural  Department   library,   tb3    Smith- 
sonian library  and  the    Geological   Survey  and   Bureau   of 
Mines  libraries  are   likewise    of  special  value    in  their  re- 
spective  fields. 

Many  of  the   public    libraries  of  the   larger  cities, 
as  well  as  libraries   such  as  the    John  Crerar  library  of 
Chicago,    the   Franklin  Institute   library  of  Philadelphia 
and  the    Chemists'    Club  and  Engineering  libraries   of  Ilew 
York,   also  afford  excellent  fields  of  search. 

In  addition  to   these   public    libraries  and  libraries 
which  are   generally  open   to    the  public,    there  are  many 
private  and   special  libraries,   of  associations,   societies, 
corporations   or   individuals,  which  may  contain  valuable 
special  collections  along  certain  lines* 

The    importance   and  value   of  proper  library  service 
is  well  illustrated  by  the   fact  that  at  the    annual  meeting 
of  the  American  Chemical  Society  at  Buffalo    (iV&y  7-11,   1919) 
the    progrsun  included  a  "Symposium  on  Library  Service   in 
Industrial  Plants"  with  twelve  different  papers. 

The   publication,   "Special  Libraries",    of  the    Spec« 
ial  Libraries  Association,   contains  much  that  is   of  inter- 
est   from  the    general  standpoint   of  library  investigations, 
bibliographies,  etc.,  and  is  to   be    recommended  to  those 
interested   in  such  subjects* 
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In  making  use  of  a  library's  facilities  the  search- 
er may  proceed  in  various  ways,  l,e.,wltn  the  card  index 
catalogue,  with  the  classified  books  on  t-he  shelves  of  the 
library,  with  the  general  reference  works  or  with  the  per- 
iodical literature. 

Card  Index  Catalogues 

Every  library  of  consequence  has  its  card  index 
catalogue  of  the  books  and  publications  on  the  shelves  of 
the  library.   The  librarian  is  taught  that,  "in  any  library 
the  card  catalogue  is  the  main  bibliographical  tool  for 
that  particular  library",  and  that  "good  cataloguing  is  the 
basis  of  all  satisfactory  service  to  the  public". 

In  using  the  card  index  catalogue  the  searcher  will 
naturally  look  under  the  same  general  or  special  subjects 
or  headings,  as  in  using  the  various  indexes  of  chemical 
publications,  although  it  may  be  necessary  to  look  under 
more  general,  rather  than  or  in  addition  to  specific,  sub- 
jects.  After  obtaining  lists  of  the  publications  of  the 
library  along  ohe  lines  in  which  he  is  Interested,  he  may 
have  the  publications  themselves  brought  to  him,  or  he  may, 
in  many  libraries,  go  t,o  the  shelves  where  the  books  them- 
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selves  are  classified, 
i       Some  libraries  have  special  rooms  where  the  more 
important  scientific  and  technical  periodicals  and  books 
are  separately  arranged  for  convenience  of  use.   Thus,  in 

, the  New  York  Public  Library,  the  chemistry  periodicals  and 
I 
the  chemistry  books  of  most  importance  are  to  be  found  in 

the  "Science"  and  "Tecnnology"  rooms  of  the  library,  each 

room  having  its  own  card  index  catalogue. 

j       Again,  certain  libraries  have  special  card  index 

catalogues.   The  Engineering  Library  in  New  York  has  a 

separate  card  index  of  searches  made  by  the  library  staff, 

copies  of  which  are  available  for  examination.  The  patent 

office  at  Washington  has  an  extensive  card  index  of  the 
I 

chemical  literatiore,  vi/ith  a  formula  classification  of  or- 
ganic Chemical  compounds  similar  to  that  of  Richter's 
"Lexikon" . 

j       Some  libraries  also  include  in  their  card  index 
catalogues  reference  to  leading  papers  appearing  in  the 
current  technical  and  scientific  periodicals.  The  Engi- 

i 

neering  and  Public  Libraries  of  New  York  include  references 
of  this  character. 
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In  many  fields  of  chemistry  there  are  special  books 
or  monographs  devoted  to  particular  subjects,  and  sometimes 
containing  copious  references  to  the  patent  and  periodical 
literature.   A  search  or  investigation  may  be  very  mater- 
ially shortened  if  such  a  work  is  found  devoted  to  the  par- 
ticular subject  of  the  investigation.   These  works  will 
usually  be  referred  to  in  the  card  index  catalogues. 

Shelf  Lists 

Prom  the  card  index  catalogue  of  the  library  the 
searcher  can  ascertain  t-he  classes  where  the  particular 
books  in  which  he  is  interested  are  classified.  He  may 
find  that  some  of  the  books  are  in  one  class,  some  in  an- 
other, still  others  form  a  third,  and  so  on.   If  it  is 
permissible  to  go  to  the  shelves  or  stacks  of  the  library 
he  may  find  in  these  same  classes  still  other  books  of  in- 
terest, which  he  did  not  find  from  the  card  index. 

Information  about  the  classification  and  arrange- 
ment of  the  books  on  the  shelves,  and  even  about  books  and 
publications  relating  to  the  particular  field  of  the  in- 
vestigation, may  frequently  be  obtained  from  the  librarian 
or  assistant  in  charge. 
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It  is  useful  to  keep  In  mind  that  both  the  Dewey 
decimal  system  of  classification,  and  that  of  the  Library 
of  Congress,  provide  for  the  separate  classification  of 
science  and  technology.   Thus,  in  the  Library  of  Congress 
classification.  Class  Q  relates  to  Science  and  Class  T  to 
Technology.   Chemistry  is  classified  in  Class  QJ);  Chemical 
Technology  in  Class  TF .   Agricultural  Chemistry  is  sepa- 
rately classified  in  Class  S,  (Agriculture);  Medical  and 
Pharmaceutical  Chemistry  in  Class  R, (Medicine) j  Physio- 
logical Chemistry  in  Class  QP,  (Science);  Mineral  Indus- 
tries, including  Metallurgy,  Fuels,  etc.,  in  Class  TN, 
(Technology),  etc.   Some  publications  relating  to  chemical 
subjects  are  also  classified  in  the  class  of  Economics 
(Class  H)  ,  while  others  may  be  found  in  sets  of  government 
publications,  or  among  series  of  bulletins  or  publications 
of  universities,  etc.,  and  separately  classified  for  that 
reason.   For  a  complete  search  of  the  library's  facili- 
ties, accordingly,  it  is  important  to  use  both  the  card 
index  catalogue  and  the  shelf  lists  relating  to  the  par- 
ticular subjects  of  the  investigation. 
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GENERAL  REFERENCE  WORKS 

For  some  purposes  it  is  more  profitable  to  begin 
with  the  general  reference  works,  which  will  be  found  in 
considerable  number  in  all  of  the  larger  and  more  import- 
ant libraries,  than  with  the  card  index  catalogue  or  the 
classified  shelf  lists.   These  general  works  include 
dictionaries,  hand-books,  encyclopedias,  technologies, 
bibliographies,  indexes  of  various  kinds,  etc.,  and  are 
often  separately  classified  from  the  rest  of  the  chemical 
literature . 

Some  of  these  reference  works  will  themselves  be 
foxond  to  contain  a  great  deal  of  information  on  many  dif- 
ferent subjects,  particularly  in  t,he  case  of  dictionaries 
and  technologies,  and  some  of  the  hand-books  and  encyclo- 
pedias; others  will  be  found  to  consist  mainly  of  indexes 
or  bibliographies  which  direct  the  investigator  to  the 
periodical  literature  for  further  information.   Sometimes 
reference  works  such  as  Beilstein  or  Richter,  in  organic 
chemistry,  or  Gmelin-KraUt  or  Abegg,  in  inorganic  chemis- 
try, will  be  the  best  place  to  start  in  making  the  investi- 
gation. 
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Some  of  the  general  reference  works  fnat  may  be 
used  to  advantage  in  making  investigations  are  briefly 
referred  to  below.   This  list  does  not  p\xrport  to  be  at 
all  complete  or  comprehensive,  but  is  intended  rather  as 
illustrative . 

Dictionariea 

Thorp's  "Dictionary  of  Applied  Chemistry",  Pub. 1912- 
1913,  in  five  volumes,  is  one  of  the  best  known  and  most 
valuable  of  the  chemical  dictionaries.    it  contains  many 
valuable  monographs  and  numerous  references  to  the  origin- 
al literature. 

Watt's  "Dictionary  of  Chemistry",  Pub.  1892-1S94, 
in  four  volumes,  is  an  older,  but  in  some  respects  an 
even  more  valuable  work. 

Wurtz's  "Dictionnaire  de  Chimie  Pure  et  Appliquee", 
in  three  volumes,  published  in  1874,  with  Its  1st  Supple- 
ment, in  two  volumes,  and  its  2nd  Supplement,  in  seven 
volumes  (published  1892-1908),  is  another  valuable  refer- 
ence work,  and  contains  numerous  references  to  the  orig- 
inal literature. 

Encyclopedias 
premy's  "Encyclopedic  Chimique",  in  93  volumes. 
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published  1882-1890,  with  an  index  volume  (Table  Alpha- 
betique  dea  Matieres)  published  in  1899,  is  an  elaborate 
work,  but  not  as  valuable  as  its  size  would  indicate. 

Ullmann's  "Enzyklopaedie  der  technischen  Chemie" 
promises  to  be  a  valuable  work.   Only  three  volumes,  pub- 
lished in  1914,  have  so  far  appeared. 

Hand -Books 

i       Gmelin's  "Hand -Book  of  Chemistry"  was  translated  by 
Watts,  and  published  by  the  Cavendish  Society,  in  eighteen 
volumes,  the  first  six  of  which  relate  to  inorganic  chemis- 
try, and  the  last  twelve  to  organic  chemistry.   The  first 
volume  was  published  in  1848,  the  eighteenth  volume  in  1871. 
A  separate  index  volume  was  published  in  1872.   Seventy- 
seven  periodicals  are  listed  in  the  beginning  of  the  first 
volume.   The  original  German  work  by  Gmelin  was  published 
in  seven  voliomes,  three  relating  to  inorganic  chemistry 
and  four  to  organic  chemistry. 

This  publication  is  one  of  the  best  and  most  valuable 
of  the  early  reference  works,  and  it  contains,  in  digest 
or  abstract  form,  reference  to  most  of  the  important  chem- 
ical literature  prior  to  the  middle  of  the  19th  century. 
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The  following  extracts  from  the  historical  survey  in  the 

introductory  portion  of  Vol.  1  are  of  interest  as  showing 

the  state  of  chemical  knowledge  at  the  date  of  publication 

(1348). 

"In  ancient  times  the  progress  of  chemistry 
was  slower,  in  modern  times  it  has  been  more  ra- 
pid than  that  of  any  other  science.   Up  to  the 
end  of  the  seventeenth  century,  chemical  knowledge 
was  confined  to  a  few  isolated  facts,  either  relat- 
ing to  metallurgy  and  other  chemical  arts  or  to  the 
preparation  of  medicines,  or  such  as  were  accident- 
ally discovered  during  the  fruitless  search  of  the 
alchemists  after  the  philospher's  stone,  the  trans- 
mutation of  metals,  etc. 

"Among  the  nations  of  antiquity  the  Egyptians 
appear  zo   have  possessed  the  greatest  amount  of 
chemical  knowledge.   They  prepared  sal-ammoniac, 
soda,  common  salt,  vitriol,  glass,  enamel,  tiles, 
painted  earthenware,  several  metals  and  metallic 
alloys,  soap,  beer,  vinegar,  various  medicines  and 
pigments,  arf  knew  how  to  fix  colors  on  silk  by 
means  of  mordants . 

"Geber,  one  of  the  earliest  (Arabian)  chemists, 
who  lived  in  the  eighth  centxiry,  was  acquainted  with 
milk  of  sulphur,  nitric  acid,  aqua  regia,  solution 
of  gold,  nitrate  of  silver,  corrosive  sublimate, 
red  oxide  of  mercury,  the  preparation  of  litharge, 
etc. 
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"The  words  alkali,  alcohol,  a lude 1 ,  etc., 
which  are  still  in  constant  use,  originated  with 
the  Arabs . 

"The  crusades  served  to  transplant  the  chemi- 
cal knowledge  and  views  of  the  Arabs  into  Europe. 

"SchBele,  between  the  years  1773  and  1786, 
discovered,  with  very  slender  means,  chlorine,  the 
hydrochloric,  nitrous,  lactic,  gallic,  and  uric  acids; 
also  baryta,  manganese  (partly)  oxygen  gas  (discov- 
ered just  before  by  Priestley) : 

"Priestley,  who  first  collected  gases  over  mer- 
cury, discovered  in  1770  and  the  following  years, 
oxygen  gas,  protoxide  of  nitrogen,  carbonic  oxide, 
ammoniacal,  sulphurous  acid  and  muriatic  acid  gases 
and  the  gaseous  fluoride  of  silicon: 

"F/ithin  the  last  few  years,  the  electro-chemical 
phenomena  have  been  most  successfully  investigated 
by  Faraday,  De  Larlve,  Becquerel  and  others;  and  the 
field  of  organic  chemistry  has,  by  the  labours  of 
Berzelius,  Liebig,  Woehler,  Mitscherlich  (the  found- 
er of  the  theory  of  Isomorphism),  H.  Rose,  Llulder, 
Chevreul,  Dumas,  r-elouze,  Laurent,  Malaguti,  and 
many  others,-  been  .enlarged  to  such  an  extent  that 
it  has  become  almost  a  new  science," 

There  is  a  tendency  among  students  and  among  some 

chemists  to  consider  that  the  main  strides  in  the  advance 

of  chemical  knowledge  have  been  within  the  last  few  years, 

but  reference  to  Gmelin's  Hand-book  shows  that  far  more 

information  was  available  half  a  century  ago,  both  in  in- 
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organic  and  organic  chemistry,  than  is  commonly  appreciated 


Gmelin -Kraut 
Perhaps  the  most  e  la  "borate  and  exhaustive  digest  of 
inorganic  chemistry  is  Gmelin-Kraut 's  "Handbuch  der  anor- 
ganischen  Chemiie".   This  handbook  follows  the  same  gener- 
al plan  as  the  earlier  handbooks  by  Gmelin,  giving  a  bibli- 
ography at  the  beginning  of  each  subject  and  a  discussion 
of  the  properties,  methods  of  preparation  and  comm.ercial 
methods  of  manufacture  of  the  various  metals  and  of  their 
various  compounds.   Some  one  hundred  and  seventy  period- 
icals are  listed  in  ^he  introductory  portion  of  the  first 
volxome.   The  work  is  still  incomplete,  but,  che  volxjimes 
which  have  been  published,  and  t,he  fields  which  they  cover, 
are  indicated  by  t,he  follov¥ing  table; 

"Vol.  1,  Pt.  1,  published  1907,  888  pages. 
Oxygen,  Hydrogen,  Helium,  Argon,  Neon,  Krypton, 
Xenon,  Nitrogen,  Sulfur,  Selenium. 

"Vol.  1,  Pt.  2,  published  1909,  441  pages. 
Fluorine,  Chlorine,  Brom.ine ,  Iodine. 

"Vol.  1,  Pt.  3,  published  1911,  907  pages. 
Phosphorus,  Boron,  Carbon. 

"Vol,  2,  Pt.  1,  published  1906,  512  pages. 
Potassium,  Rubidium.,  Calcium,  Lithium,  Sodiiom. 

"Vol,  2,  Pt.  1,  published  1909,  726  pages. 
Barium,  Strontium,  Calcium.,  Magnesium,  Beryllium, 
Aluminum, 
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"Vol.  3,  Pt.  2,  published  1908,  1135  pages. 
Radio-active  material  (Uranium,  Thorium,  Radium, 
Polonium,  Radio-Tellurium,  Radio-active  Lead,  Actin- 
ium, and  Emanium,  etc.)>  Vanadium,  Manganese,  Arsenic, 
Antimony,  Tellurii:im,  Bismuth. 

"Vol.  4,  Pt.  1,  published  1911,  1056  pages. 
Zinc,  Cadmium,  Indium.,  Gallium.,  Germaniim,  Tin, 
Thallium. 

"Vol.  5,  Pt.  1,  published  1909,  1595  pages. 
Nickel,  Cobalt,  Copper. 

"Vol.  5,  Pt.  2,  published  1914,  1752  pages. 
Silver.  Gold,  Kercury." 

The  unpublished  volumes  of  this  Handbook  are  as 

follows: 

"Vol.  3,  Pt.  1,  Titanium,  Silicon,  Chromium, 
Tungsten,  Molybdeni^.,  Uranium. 

"Vol.  4,  Pt.  2,  Lead,  Iron. 

"Vol.    5,    Pt.   3,   Platinum,    Palladium,   Rhodium, 
Iridium,   Ruthenium,    Osmium. 

"Vol.    6,   Zirconiiom,   Thorium,   Tantalum,   Niobium, 
Cerliam,   Lanthanum,  Dydymium.,   Neodymium,    Praseodymium, 
Yttrium,   Ytternium,   Scandium,   Erbium.,   Terbium." 

Other  Handbooks  and  Treatises 
Abegg's   "Handbuch  der  anorganischen  Chemie",    pub- 
lished  1905-1913,    is   another   standard  reference   work  on 
inorganic   chemistry,    ana    is   perhaps   better  known  than 
Gmelin-Eraut . 

Dammer's    "Handbuch  der  anorganischen  Chemie"    is   of 
sim.ilar   character,    though  of  earlier  date. 

Roscoe   and  Schorlemmer 's   "Treatise   of   Chemistry",    in 
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English,  and  Moissan's  "Traite  der  Chlmie  I'inerale",  In 

French,  are  also  useful  reference  works. 

I 

■         General  Reference  Works,  Organic  Chemistry 

The  most  valuable  work  In  the  field  of  organic 
chemistry  for  use  as  a  digest  or  reference  work  is  Beil- 
stein's  "Handbuch  der  Organischen  Chemie" ,   Every  organic 
chemist  who  has  occasion  to  make  investigations  of  the 
'   literature  should  be  well  acquainted  with  it. 

The  third  edition  was  published  in  four  volumes, 
from  1893  to  1899j  the  four  supplemental  volumes  in  1901 
to  1906J  the  supplemental  volumes  (.Erg^nzungsbande)  follow- 
ing the  same  general  plan  as  the  original  volumes.   The 
fifth  supplemental  vol\;mie  or  index  volume  was  also  pub- 
lished in  1906.   The  scope  of  the  work  will  be  indicated 
from  the  following; 

Vol.  1,  published  1893,  Fatty  Series,  1536  pages. 
I        Vol,  2,  published  1896,  Aromatic  Series  (I^dro- 
carbons ,  Phenols,  Alcohols,  Acids),  2210  pages. 

Vol.  5,  published  1897,  Aromatic  Series,  Aldehydes, 
Ketones,  Quinons ,  Camphor  Products,  Terpenes,  Ethereal 
Oils,  Resins  and  Balsams,  Glucoaides,  Bitter  and  Indiffer- 
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ent  substances,  Dyestuffs,  Tanning  Material,  Furane  Series 
(Thiophenbodies)  Aiacaloids . 

Vol,  4,  published  1899,  Aromatic  Series,  Eases, 
Azoxy-,  Azo-,  Hydrazo-,  Diazo-,  Diazoamino-  Derivatives, 
Albuminates,  Phosphorus-,  Antim.ony-,  Arsenic-,  Bismuth- 
Compounds,  Boron  and  Silicon  compounds.  Metallo-Organic 

Compounds . 

Each  volTome  is  provided  with  an  index,  but  these 
are  superseded  by  the  supplementary  Index  Volume  No.  5, 
which  gives  an  elaborate  name  index  of  the  various  com- 

.  pounds  of  organic  chemistry  described  in  the  entire  work. 
Beilstein  is  supplemented  by  Richter's  "Lexikon 
der  Kohlenstoff-Verbindungen",  in  four  parts,  published 
in  1910-1912.   This  Lexikon  is  a  collective  index  to  Beil- 
stein and  also  contains  numerous  other  literature  referen- 

j  ces  covering  the  period  up  to  and  including  1909. 

i        Subsequent  to  1909,  Stelzner's  "Literature-Register 

der  Organischen  Chemie"  covers  the  literature  of  organic 
chemistry  for  the  period  of  1910-1911. 

Another  index  which  should  be  mentioned  in  "ohis 
connection  is  Lhe  card  index  catalogue  of  the  patent  office 
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at  Washington.   This  catalogue,  so  far  as  it  relates  to 
organic  chemistry,  has  a  very  sirrilar  system  of  classifi- 
cation by  formula  to  that  of  Rlchter's  "Lexikon" .   This 
card  index  is  not,  of  course,  available  except  at  Washing- 
ton.   It  has  been  compiled  under  the  direction  of  Dr. 
Edwin  A.  Hill,  of  the  Classification  Division  of  the  pat- 
ent office,  and  its  character  and  scope  are  described  in 
articles  by  Dr.  Hill  appearing  in  x,he  Journal  of  the  Amer- 
ican Chemical  Society,  Vol.  2,  year  1900,  pages  478-494; 
Vol,  29,  year  1907,  pages  936-941;  and  Vol.  34,  year  1912, 
pages  416-418.   It  is  also  described  in  Appendix  K  of  the 
report  of  the  investigation  of  the  United  States  patent 
office  made  by  the  President's  Commission  on  Economy  and 
Efficiency  In  1912,  (House  of  Representatives  Document  No, 
1100,  62nd  Congress,  Third  Session.) 

Bolton  -  Select  Bibliography  of  Chemistry 
Another  Important  work  of  a  bibliographical  charac- 
ter is  the  "Select  Bibliography  of  Chemistry",  by  Henry 
G.  Bolton,  published  by  the  Smithsonian  Institution  (Smith- 
sonian Miscellaneous  Collection  Nos .  850,  1170  and  1253). 
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The  first  volime  of  this  Bibliography  was  published 

in  1893  and  covers  the  period  from  1492  to  1892.   The 

first  supplement,  published  in  1899,  covers  the  period 

from  1492  to  1897,  and  Includes  works  omitted  from  the 

first  volume,  together  with  those  appearing  up  -co  t.he  end  of 

the  year  1897.   The  character  of  this  Bibliography  will 

be  apparent  from  the  following  quotation  from  the  preface 

of  the  first  volume: 

"An  attempt  has  been  made  in  the  following 
pages  to  collect  the  titles  of  the  principal  books 
on  Chemistry  published  in  Europe  and  America  from 
the  rise  of  the  literature  to  the  close  of  the  year 
1892.   The  term  Chemistry  is  taken  in  its  fullest 
significance,  and  the  Bibliography  will  be  found 
to  contain  books  in  every  department  of  chemical 
literature,  pure  and  applied; 


"The  Bibliography  is  confined,  however,  to  inde- 
pendent works  and  i,heir  translations,  and  does  not, 
as  a  rule.  Include  Academic  Dissertations  (which 
are  so  numerous  as  to  require  a  special  catalogue) , 
nor  so-called  "reprints"  or  "separates"  (Separat- 
Abdrticke);  of  the  latter  only  a  few  score  are  ordi- 
narily printed  and  they  must  be  regarded  as  belong- 
ing to  periodicals.   Wo  attem.pt  has  been  made  to 
index  the  voluminous  literature  of  periodicals  ex- 
cept in  the  Section  of  Biography  as  noted  below. 

"To  facilitate  reference  the  work  is  divided 
into  seven  sections: 
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I.  Bibliography. 

II.  Dictionaries,  ~ 

III.  History, 

rv.  Biography, 

V.  Chemistry,  pure  and  applied. 

VI,  Alchemy, 

VII.  Periodicals." 

Altogether  the  first  volxome  contains  some  twelve 
thousand  titles,  while  the  first  supplement  has  fifty-five 
hundred  more,  making  more  than  17,500  in  all.   of  these 
titles  273  of  the  first  volume  and  95  of  the  supplement, 
relate  to  Bibliographies,  while  527  of  the  first  voliome 
and  84  of  zhe   supplement  relate  to  Dictionaries  and  Tables. 

The  third  volume  of  this  "Select  Bibliography  of 

Chemistry",  by  Bolton,  relates  to  "Academic  Dissertations". 

The  Dissertations  are  indexed  numerically  under  the  authors' 

names,  but  the  book  is  also  provided  with  a  subject-matter 

index.   The  nature  of  the  work  will  be  apparent  from  the 

following  extracts  from  page  3: 

"This  bibliograpny  is  not  an  index  to  the 
chemical  dissertations  that  have  appeared  in 
periodicals,  but  a  list  of  those  that  have  been 
printed  independently.   When  compiling  the  list 
of  titles  i  was  fortunate  in  securing  permission 
to  make  copies  of  the  card-catalogues  of  two  large 
collections  of  dissertations  on  chemistr^^,  those 
in  University  Library,  Strassburg,  and  those  in 
the  library  of  the  United  States  Geological  Survey, 
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Washington  City.    I  had  also  the  opportunity  of 
cataloguing  several  thousand  dissertations  deposi- 
ted by  the  Smithsonian  Institution  in  the  Library 
of  Congress;  the  latter  were  chiefly  of  German 
origin. 


-»-;; -n-A  •}.- 


"For  the  convenience  of  residents  of  the  united 
States  the  dissertations  found  in  the  libraries  of 
the  Geological  Survey  and   of  the  Smithsonian  In- 
stitution are  indicated  by  the  letters  "G.  S."  and 
"S.  I."  respectively." 


j  Catalogue  of  Scientific  Papers 

i 

j        This  work,  vrnlch  is  still  incomplete,  has  been  com- 

i  piled  and  published  by  the  Royal  Society  of  London.   It 
1 
has  properly  been  referred  to  as  the  most  comprehensive 

I  index  to  general  science  ever  attempted.   The  first  six 

volumes,  published  1867-1872,  cover  the  period  from.  1800 

to  1863.    In  the  preface  of  vol.  1,  it  is  said; 

"This  catalogue  is  Intended  to  serve  as  an 
index  to  the  Titles  and  Dates  of  Scientific  Papers 
contained  in  the  Transactions  of  Societies,  Journ- 
als and  other  periodical  works  which  have  been  pub- 
lished from  the  beginning  of  the  present  century 
to  the  end  of  the  year  1863." 

In  the  introduction  of  this  same  volume  the  subject- 
matter  of  the  catalogue  is  discussed  in  part  as  follows: 
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"The  following  Catalogue  is  intended  to  con- 
tain tine  title  of  every  Scientific  Memoir  which 
appears  in  ohe  various  Transactions  and  Proceed- 
ings of  Scientific  Societies,  and  in  the  Scientific 
Journals  published  within  the  time  which  it  compre- 
hendsj  with  the  Reference,  the  Date,  the  Author's 
name  and  the  number  of  pages  in  the  Memoir. 

"A  list  of  the  Works  indexed,  nearly  fourteen 
hundred  in  number,  arranged  alphabetically  accord- 
ing to  "Che  contraction  employed  in  the  Catalogue, 
will  be  foxind  at  the  end  of  the  Introduction, 

"The  Titles  are  arranged  alphabetically  according 
to  the  Authors'  names,  the  arrangement  under  the  head 
of  any  one  author  being  Chronological," 

The  second  series  of  the  Catalogue,  Vols.  7  and  8, 
published  1877-1879,  covers  the  period  from  1864  to  1873. 
The  third  series,  in  three  volumes,  (9  to  11),  published 
1891-1896,  covers  the  period  from  1874  to  1893,   A  supple- 
mentary volume.  Vol,  12,  published  in  1902,  contains  addi- 
tional papers  published  between  1800  to  1883, 

The  papers  of  this  supplementary  volume  were  taken 
from  more  than  350  added  periodicals,  so  that,  with  the 
nearly  1400  periodicals  indexed  in  the  first  volume,  and 
with  the  130  m.ore  added  in  Volum.e  6,  the  total  number  of 
periodicals  Indexed  in  the  Catalogue  of  Scientific  Papers 
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up  to  1883,  is  between  eighteen  and  nineteen  hundred. 

The  fourth  series  of  ^he   Catalogue  covers  the  peri- 
od from  1884  to  1900.   Vols.  13-16,  for  about  half  of  the 
papers  of  t-he  series,  have  so  far  been  published,  although 
their  publication  is  of  comparatively  recent  date  (1914- 
1918).   The  remaining  volumes  are  yet  to  appear. 
{        When  ^he  Catalogue  is  completed,  it  will  consist  of 
an  Author  Catalogue  and  a  Subject  Index  covering  the  entire 
period  from.  1800  to  1900.   That  is,  the  volumes  of  the 
Author  Catalogue  are  to  be  supplemented  by  Index  volumes 
of  subject-matter  covering  the  entire  period  from  1800  to 
1900.   The  subject  indexes  are  to  be   issued  separately 
for  each  of  the  seventeen  sciences  deali,  with  in-  the  "In- 
ternational Catalogue  of  Scientific  Literature",  and  will 
be  arranged  in  accordance  with  the  schedules  of  the  Inter- 

•1  national  Catalogue.   The  index  volumes  for  Pure  Mathemat- 

j  ics.  Mechanics  and  Physics  have  thus  far  been  published. 

■  Unfortunately  the  index  volume  for  Chemistry  is  not  yet 
available.   Until  this  volume  is  available,  the  Catalogue 

j  of  Scientific  Papers  cannot  be  readily  searched,  except 
as  an  author  index.    However,  for  investigating  the  var- 
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ious  papers  of  any  given  author  between  the  dates  1800  and 
1900,  the  Catalogue  undoubtedly  furnishes  the  most  com- 

i 
t 

plete   and   comprehensive    single   index  available.        Vfhen  the 
subject-matter   index  volumes   are    likewise   available,    it 

! 

will  then  be  the  most  complete  and  one  of  the  most  valuable 
i 
indexes  of  the  chem.ical  literature  of  the  nineteenth  century. 

"international  Catalogue  of  Scientific  Literature" 
Beginning  with  the  year  1901,  the  "International 
Catalogue  of  Scientific  Literature"  was  published  as  a 
continuation  of  the  "Catalogue  of  Scientific  Papers"  of 

i 

I 

'  the  Royal  Society  of  London,  and  it  now  appears  annually, 

in  seventeen  volumes,  for  each  of  the  seventeen  sciences 

dealt  with.   These  sciences  or  branches  which  are  included 

in  the  catalogue  are  as  follows: 

A.  Mathem.atics 

B.  Mechanics 

C.  Physics 

D.  Chemistry 

E.  Astronomy 

F.  Meteorology  (including  Terrestrial  Magne- 

tism) 

G.  Mineralogy   (including  Petrology  and  Crys- 

tallography) 
H.   Geology 

J.   Geography    (Mathematical  and  Physical) 
K.   Palaeontology 
L.   General  Biology 
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M.   Botany 
I  N,   Zoology 


I 


0.   HTOjnan  Anatomy 

P.   Physical  Anthropology 

Q.   Physiology   (including  expsrimental  Psychol- 
ogy, Pharmocology  and  experi- 
mental Pathology.) 

R.   Bacteriology. 


i        In  the  list  of  the  Journals,  published  as  a  sepa- 
rate volume  in  1903,  the  surprising  number  of  4675  Journals 

i 
is  listed  from  twenty-five  different  countries.   Germany 

leads  with  1308.   France  is  second  with  919.    The  United 

States  third  with  539,  and  the  United  Kingdom  fourth  with 

i 

455,  while  Russia  is  fifth,  with  397. 

It  is,  of  course,  evident  that  the  field  covered 
by  the  Intornational  Catalogue,  as  well  as  that  covered 
by  the "Catalogue  of  Scientific  Papers",  is  much  broader 
than  Chemistry,  but  inasmuch  as  a  separate  volume  appears 
annually  for  each  science,  the  consideration  of  the  por- 
tion of  the  catalogue  relating  to  Chemistry  does  not  in- 
volve a  consideration  of  the  portions  of  the  catalogue  re- 
lating to  other  sciences.   The  "International  Catalogue" 
is  one  of  the  most  valuable  indexes  of  the  chemical  litera- 
ture for  the  period  which  it  covers  (since  1900)  . 
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Repertorluin  der  Technischen  Journal  Literatur 
This  work  goes  back  to  1823,  was  edited  by  Schubarth 
for  the  volirae  covering  the  period  1323  to  1853,  and  by 
Kerl  for  the  two  volumes  covering  the  periods  1854  to  1868 
and  1869  to  1873.    Beginning  1874  it  appeared  annually, 
and  since  1877  it  has  been  published  by  tne  German  patent 

:  office.   Prior  to  1879  it  was  known  as  the  "Repertorium 

I 
i 
der  Technischen  Literatur";  since  1879  it  has  been  known  as 

.  the  "Repertorium  der  Technischen  Journal  Literatur". 

I 

I 

I        It  has  had  an  author  index  since  1897  in  addition 

to  the  subject  index  which  it  has  always  contained.  The 
,  last  volume  of  the  Repertorium  was  published  in  1908. 

The  general  arrangement  of  the  Repertorium  is  al- 
phabetical, by  subjects,  and  it  contains  reference  to  a 
large  number  of  the  leading  articles  appearing  both  in  the 
German  and  in  other  periodicals  for  the  cxirrent  year.  The 
field  covered  includes  much  that  has  no  relation  to  chem- 
istry and  metallurgy,  but  it  is,  nevertheless,  a  valuable 
index  for  use  in  searches  of  the  chemical  and  metallurgical 
literature.    It  is,  of  course,  equally  valuable  in 
other  fields  than  chemistry. 
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The  Industrial  Arts  Index 
This  Index  la  published  by  the  H.  W.  Wilson  Com- 
pany, 953-964  University  Avenue,  New  York.   The  plan  of 
the  Index  is  set  forth  by  t,he  publishers  in  the  following 
language: 

"The  Industrial  Arts  index  is  an  indexing 
service  to  eighty-one  technical  joxirnals  which 
have  been  selected  by  ovir  subscribers  as  the 
leaders  in  their  respective  fields.    It  reaches 
you  in  magazine  form  (instead  of  loose  cards)  ten 
times  a  year.   The  entries  are  arranged  alphabet- 
ically by  subject  and  repeated  under  place  names 
when  necessary.  Every  article  of  importance  in 
these  eighty-one  magazines  is  indexed  londer  as 
many  subject  headings  as  will  bring  out  all  points 
of  interest,  and  cross  references  direct  to  the 
searcher  of  allied  subjects  in  other  parts  of  zhe 
alphabet . 

"The  rate  for  this  service  is  based  on  the 
number  of  periodicals  indexed  for  which  you  sub- 
scribe .'• 

Annual  volumes  of  the  Index  have  been  published 
since  1912. 

This  Index  is  not  comparable  with  Chemical  Abstracts, 
either  in  the  scope  of  the  field  covered  or  in  the  detailed 
Information  which  it  gives,  but  it  is , nevertheless ,  a  use- 
ful index  for  many  purposes,  and  one  with  which  the  search- 
er should  be  familiar.   It  includes  much  that  is  of  gener- 
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al  interest  which  is  outside  the  field  of  cheinlcal  lit- 
erature . 

Mining  ITorld  Index 

The  Mining  World  Index  of  current  literature  was 
first  published  in  1912  by  the  Mining  World  Company  of 
Chicago.    It  was  edited  by  the  editor  of  the  Mining  and 
Engineering  World  and  was  published  as  "An  International 
Bibliography  of  Mining  and  the  Mining  Sciences,  compiled 
and  revised  semi-annually  from  t-he  Index  of  the  V/orld's 
Current  Literature,  appearing  weekly  in  both  Mining  and 
Engineering  World" , 

This  index  is,  of  course,  of  more  particular  inter- 
est to  those  making  investigations  of  the  mining  and  met- 
allurgical literature. 

Engineering  Index 
{        The  Engineering  Index  is  an  index  which  is  likewise 
of  more  particular  interest  in  connection  7vlth  technical 
and  engineering  subjects,  but  it  will,  nevertheless,  in 

I 

i 
some  cases,  be  found  useful  in  those  branches  of  applied 

chemistry  which  are  included  within  its  scope.   Four 
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volumes  of  the  Index  cover  the  period  from  1884  to  1905, 

and  annual  indexes  have  since  "been  published.    in  1906 
i 
the  Index  covered  about  250  tec'nnical  and  engineering 

journals  in  six  different  languages,  about  one-fourth  of 

the  periodicals  indexed  being  in  languages  other  than 

English. 


I 


1  PUB  LI  Q  DQQUlvEUTS 

I        Copies  of  some  Government  publications  are  sent 

free  upon  request  to  the  particular  Bureau  or  Department 

from  7/hich  they  are  issued.   Wnen   they  are  not  thus  avail- 

i 
able  copies  can  be  obtained  from  the  Superintendent  of  Docu- 
ments at  the  Government  Printing  Office,  Washington.   Price 

lists  of  Government  publications  relating  to  different  sub- 

I 
jects  are  issued  by  the  Superintendent  of  Documents  and 

are  sent  free  upon  request.   The  following  is  copied  from 

one  of  these  price  lists: 

"The  Government  of  the  United  States  is  the 
greatest  of  all  publishers  of  scientific  works.  It 
employs  thousands  of  scientists,  ivho  are  engaged 
the  year  round  m  making  researches  and  investi- 
gations in  all  branches  of  agriculture,  in  geology, 
in  mining,  in  electricity,  in  chemistry,  in  astrono- 
my, in  engineering,  in  aviation,  in  preventive  medi- 
cine, in  forestry,  in   irrigation,  and  almost  all 
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other  branches  of  scientific  inquiry.   The  arts  of 
war  as  well  as  those  of  peace  are  also  actively 
cultivated.   The  greatest  art  of  all,  that  of  free 
government,  is  strenuously  carried  on  by  President, 
Cabinet,  Senators  and  Representatives. 

"The  results  of  all  these  activities  of  the 
most  comprehensive  and  effective  organization  ever 
known  are  constantly  reduced  to  print  and  poured 
out  in  an  incessant  flood  from  the  largest  printing 
works  in  the  world, 

"These  publications  of  the  Government  Printing 
Office  in  Washington  constitute  the  Public  Documents 
of  the  United  States. 

"The  greater  number  of  them  are  sold  by  the 
Superintendent  of  Documents,  located  in  the  Govern- 
ment Printing  Office,   The  Government  did  not  es- 
tablish this  sales  office  for  purposes  of  profit, 
but  as  a  public  convenience.   The  prices  charged 
cover  only  paper  and  printing,  no  cnarge  being  made 
for  the  services  of  the  statesmen  and  scientists 
•  who  are  the  authors  of  the  astonishingly  varied 
books,  pamphlets,  periodicals  and  maps,  and  no  com- 
missions being  allowed  to  anybody.    The  documents 
even  have  the  freedom  of  the  malls  and  are  sent 
without  postage  . 

"The  only  condition  is  that  payment  be  made  in 
advance  of  shipment.   The  Superintendent  of  Docu- 
ments is  not  authorized  to  supply  free  copies,  ex- 
cept of  his  Price  Lists,  and  it  is  useless  to  ask 
him  to  do  so." 

Separate  lists  of  publications  of  some  of  zhe   Govern- 
ment departments  or  bureaus  are  also  published;  for  exam- 
ple, the  Geological  Survey  publications j  those  of  the  Bureau 

i 

of  Mines;  those  of  the  Library  of  Congress,  etc.,  and  lists 
of  these  publications  are  obtainable  upon  request. 
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Since  1914  the  Journal  of  Industrial  and  Engineer- 
■  ing  Chemistry  has  had  abstracts  of  Government  publications. 

i 

i 

•  PERIODICALS 

i       The  periodical  literature   is  so  extensive  that  a 

'  comprehensive  search  througr.  it  is  often  difficult,  yet  it 
forms  one  of  the  most  valuable  fielas  of  search  because  of 
the  nimerous  original  papers  which  it  contains  and  the 
wide  field  which  it  covers. 

Frequently  it  is  possible  through  the  general  refer- 

'  ence  works  (previously  referred  to)  to  obtain  reference 
to  many  of  the  relevant  papers  of  the  periodical  litera- 
ture.    In  organic  chemistry  the  searcher  may  thus  begin 

'  with  Be-Mstein  and  Richter;  in  inorganic  chemistry  with 
Gmelir-  Kraut  or  Abegg;  and  from  these  or  other  reference 
works  he  will  be  directed  to  the  periodicals  where  t,he 

'  original  papers  are  to  be  found.   The  extent  to  which 

the  periodical  literature  can  be  covered  in  this  way  will 

i 
vary  greatly  with  different  subjects. 

Where  suitable  general  reference  works  are  not 
available,  or  when  they  have  been  exhausted,  the  searcher 
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must  turn  to  the  periodicals  themselves.   The  abstract 
journals  are  of  special  value  for  search  purposes,  because 
of  the  wide  field  which  they  include.   Chemical  Abstracts 
is  thus  an  abstract  index  or  digest  of  some  783  other 
periodicals  covering  the  whole  field  of  chemistry  and  chem- 
ical industry. 

Cumulative  or  general  indexes  covering  a  number  of 
years  are  also  of  particular  value.   A  preliminary  exam- 
ination of  a  few  of  these  general  indexes  will  often  en- 
able the  searcher  to  tell  whether  the  literature  of  the 
subject  he  is  investigating  is  abundant  or  meagre,  and  in 
hat  direction  the  search  can  most  profitably  be  continued. 

In  looking  up  original  articles  it  will  frequently 
be  found  that  one  article  contains  reference  to  many  others 
of  earlier  date  relating  to  the  same  general  subject.  These 
references  may  represent  the  results  of  a  comprehensive 
search  which  the  writer  of  the  article  made  in  preparation 
for  his  own  investigations.   Not  infrequently  one  article 
will  thus  give  a  fairly  complete  review  of  the  prior  avail- 
able sources  of  information  along  the  very  line  in  which 
the  searcher  is  interested.   Some  of  the  prior  articles 
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38 
thus  referred  to  may  in  -curn  refer  to  others,  and  so  on. 

Again,  "bibliographies  will  sometimes  be  found 
either  in  the  periodicals  themselves,  or  in  some  other 
publication  of  which  the  citation  is  given,  and  these 
bibliographies  may  give  the  results  of  an  extended  search 
made  by  the  bibliographer  in  its  preparation. 

By  making  use  of  short-cuts,  such  as  bibliographies 
or  articles  giving  the  results  of  searches  made  by  others, 
cumulative  indexes  of  periodicals,  abstract  journals  and 
general  reference  works,  the  searcher  will  frequently  be 
able  to  obtain  much  of  the  readily  available  information 
upon  any  particular  subject  within  a  comparatively  short 

time  . 

In  making  a  comprehensive  search,  however,  it  is 

necessary  to  proceed  in  a  systematic  manner  through  the 
j 
periodical  literature  itself.   The  abstract  journals  will 

naturally  receive  first  consideration.   When  the  ten- 
year  subject-matter  index  of  Chemical  Abstracts  (1907- 
1916)  is  available,  this  will  furnish  one  of  the  best 
starting  points  for  searching  the  recent  literature.  The 
annual  indexes  and  the  current  numbers  of  Chemical  Ab- 
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39 
starcts  will  bring  the  matter  practically  up  to  date.  It 
should  "be  kept  in  mind,  however,  that  Chemical  Abstracts 
was  less  complete  dxiring  the  early  years  of  publication, 
and  that,  complete  as  it  now  is,  it  cannot  be  relied  upon 
as  exhaustive,  or  as  including  reference  to  everything  of 
interest  appearing  in  other  chemical  publications. 

j       Next  to  Chemical  Abstracts,  the  most  valuable  ab- 
stract journals  in  English  are  the  Journal  of  the  Society 
of  Chemical  industry  (published  since  1882),  and  xhe  Ab- 
stracts of  the  London  Chemical  Society. 

j       The  Journal  of  the  Society  of  Chemical  Industry  has 
cumulative  indexes  for  the  periods  1882  to  1895,  and  1896 
to  1905,  and  annual  indexes  thereafter.    It  contains  many 
original  works,  as  well  as  a  large  number  of  abstracts,  and 
it  reflects  and  records  the  development  of  chemical  indus- 
try in  Great  Britain,  and,  to  a  lesser  extent,  in  other 
countries , 

The  Abstract  Journal  of  the  London  Chemical  Society 

i 
is  less  comprehensive  in  the  field  it  includes  than  Chemi- 

i 

'  cal  Abstracts,  but  its  abstracts  are  often  raore  complete. 

It  has  been  published  as  a  separate  publication  since  1878. 
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Prior  to  that  date  the  abstracts  appeared  as  a  part  of  the 
Journal  of  the  Society.   There  are  ciomulative  Indexes 
covering  the  period  from  1841  to  1872,  and  for  each  of  the 
ten  year  periods  thereafter  up  to  1902,  and  an  author  in- 
dex for  the  period  from  i903  to  1912. 

Chemical  News  is  another  English  periodical  with 
a  useful  general  index  for  the  first  100  volumes,  from 
1860  to  1909. 

Prior  to  Chemical  Abstracts  (1907),  the  abstract 
section  of  the  Journal  of  the  American  Chemical  Society 
was  knov/n  as  the  "Review  of  American  Chemical  Research. 
It  first  appeared  in  the  "Technology  Quarterly"  for  the 
year  1895,  and  continued  as  a  part  of  that  publication 
through  1901. 

Beginning  with  Vol.  3  (year  1897)  the  "Rev lev;  of 
American  Chemical  Research"  also  appeared  as  a  publica- 
tion of  the  American  Chemical  Society,  and  continued  to  do 
so  up  to  and   including  Vol.  12,  of  the  year  1906.  From 
1895  to  1901  it  was  contributed  by  members  of  the  instruct' 
ing  staff  of  the  Massachusetts  Institute  of  Techjaology, 
(Arthur  C.  Woyes,  Editor).    In  the  first  issue  of  1895 
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(Techn.  Quart.  Vol.  8,  p.  90)  it  was  stated  that: 

"The  purpose  of  this  publication,  which  is 
hereafter  to  appear  serially  in  this  journal,  is 
to  present  in  a  concise  form  a  review  as  complete 
as  possible  of  all  original  ?«ork:  having  a  chemical 
bearing  published  in  the  United  States  after  the 
beginning  of  the  year  1395." 

While  this  publication  is  not  comparable  in  its  scope 
or  value  with  Chemdcal  Abstracts,  yet  it  is  of  particular 
interest  to  American  chem.ists  as  the  predecessor  of  Chemical 
Abstracts,  and  as  a  review  of  American  research. 

The  Journal  of  the  American  Chemical  Society  is  pro- 
vided with  a  general  index  for  the  period  from  1879  to  1898. 

The  American  Chemical  Journal  also  has  cumulative 
indexes  for  the  first  ten  voliomes  (1879  to  1888),  for  vol- 
imes  11  to  20  (1889  to  1898)  and  for  volumes  21  to  50  (from 
1899  to  1913)  .    In  1914  it  was  incorporated  with  x,he 
Journal  of  the  American  Chemical  Society.  , 

Other  important  chemical  periodicals  in  English  are 
the  following: 

Journal  of  Industrial  and  Engineering  Chemistry, 
published  by  the  American  Chemical  Society  sine 3  1909; 

Metallurgical  and  Chemical  Engineering;  (Electro- 
chemical Industry,  Vols,  1  and  2,  1902-1904;  Electrochemical 
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and  Metallurgical  Industry,  Vols.  3  to  7,  1905-1909.); 

Transactions  of  the  American  Electrochemical  Society, 
published  since  1902,  and  with  a  general  index  for  the  first 
20  volumes  (1902-1999); 

Engineering  and  Mining  Journal,  published  since 

1866i 

Journal  of  i,he  Franklin  Institute,  published  since 
1826,  and  with  indexes  for  volxomes  1  to  120  (1826-1885), 
121  to  140  (1886-1895),  and  141  to  160  (1396-1905). 

This  list  is  not  intended  to  be  complete,  and  many 
■  others  could  be  added,  particularly  those  relating  to  spec- 
ial fields,  such  as  metallurgy,  oils,  pharm.aceutlcal  chem.- 
istry.  etc. 

In  the  metallurgical  and  mineral  field,  "Mineral 
Industry"  and  "Mineral  Resources"  are  deserving  of  special 
mention.  ' 

Mineral  Industry  has  been  published  since  1892,  when 

its  first  volxome  appeared  as: 

"a  Statistical  Supplement  of  the  Engi-        ' 
neering  and  Mining  Journal,   The  Min- 
eral Industry,  its  Statistics,  Tech- 
nology and  Trade,  in  the  United  States 
and  other  countries  from  the  earliest 
times  to  the  end  of  1892." 
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It  contains  many  articles  on  metallurgy,  and  a  con- 
siderable number  of  bibliographies. 

Mineral  Resources  is  published  annually  by  the 
Geological  Survey,  and  has  been  published  since  1832.   In 
addition  to  its  statistical  information  and  -any  special 
articles  on  mineral  production  and  technology,  it  also 
contains  a  considerable  number  of  bibliographies. 

If  "ohe  searcher  is  limited  to  the  field  of  English 
literature  he  may,  nevertheless,  make  an  extended  search 
through  the  various  cumulative  indexes,  abstract  journals 
'  and  other  chem.ical  periodicals,  such  as  those  above  re- 
ferred to  and  others  relating  to  special  fields.    In  any 

comprehensive  investigation,  however,  the  searcher  will 

i 

'  find  it  a  serious  handicap  if  he  does  not  have  a  working 

knowledge  of  French  and  German,  particularly  German,  since 

i 

so  much  of  the  chemical  periodical  and  technical  literature 
is  published  in  these  languages,  and  especially  in  Germ.an, 
and  since  so  many  of  the  general  reference  works  and  works 
on  special  subjects  are  published  in  German. 

Among  the  Germ.an  periodicals  "Chemisches  Central- 
Blatt"  is  the  Abstract  Journal  corresponding  to  Chemical 
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Abstracts.    It  goes  "back  to  1856,  and  has  general  Indexes 
covering  at  least  part  of  t.he  volumes  since  that  time. 

Another  valuable  German  abstract  journal  is  the 
"Jahresbericht  liber  die  Fortschritte  der  Ghemie" .   It  has 
been  published  since  1847  and  has  cumulative  indexes  cov- 
ering about  ten  year  periods  up  to  1904. 

For  Industrial  Chem.istry,  Wagner's  " Ja'nresbericht 
der  Chemischen  Technologie"  is  a  valuable  record  of  chemical 
'  technology  in  German  and  has  cumulative  indexes  covering 
about  ten  year  periods  from  1859  to  1904. 

Berichte  der  Deutschen  Chemischen  Gesellschaf t , 
published  since  1868,  included  abstracts  up  to  1896.   It 
has  general  indexes  up  to  1907. 

Other  imiportant  German  chemical  periodicals  are  the 
following,  although  the  list  is  not  intended  to  be  com- 
plete : 

Zeitschrlft  fiir  Angewendte  Ghemie,  with  cumu- 
lative index  covering  the  period  from  1887  to  1907. 

Zeitschrift  ftir  Anorganische  Ghemie, with  a 
general  index  for  the  first  fifty  volumes  from  1892 
to  1906. 

Zeitschrift  fftr  Physikalische  Ghemie,  with 
cumulative  indexes  covering  the  first  fifty  vol- 
umes from  1887  to  1905. 
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Journal  flir  Praktische  Chemie,  published  since 
1828,  and  with  cumulative  indexes. 

Dingier 's  Polytechnische  Journal,  published 
since  1820. 

Liebig's  Annalen  published  since  1832  and 
with  general  indexes  up  to  1911, 

Poggendorff 's  or  Wiedemann's  Annalen,  published 
:        since  1824,  with  Gilbert's  Annalen  taking  it  back 
I        to  1799. 

j  Die  Chemische  Industrie , published  since  1877. 

I  Monatshefte  flir  Chemie,  published  since  IbBO. 

The  French  Literature  is  less  extensive  than  the 
German,  but  ^here  are  likewise  abstract  periodicals  and 
periodicals  with  general  indexes. 

The  "Bulletin  de  la  Soci^t^  Chimique  de  France" 
(prior  to  1907  "Bulletin  de  la  Soci^t^  Chimique  de  Paris") 
has  been  published  since  1858  and  contains  abstracts.   It 

also  has  general  indexes  up  to  1S06. 

i 

I        The  "Annales  de  Ghimie  et  de  Physique"  goes  back  to 

1789  and  for  a  long  Lime  contained  abstracts.    It  has  gen- 
eral indexes  up  to  1905, 
!        The  "Gomptes  Rendus"  has  been  published  since  1835 
and  has  general  indexes  up  to  1900. 

!       The  "Revue  g4n4rale  de  chimie  pure  et  appliqu^e", 
( 

published  since  1899,  with  its  supplement,  the  "Repertoire 
ginirale  de  chimie  pure  et  appliqu^e" ,  published  since 
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1901,  is  an  abstract  and  review  periodical. 

The  "Revue  de  chimie  Indus trllle"  has  been  published 

since  1890. 
:        In  zhe   French  literature  (and  the  same  is  true  of  the 

i 

'  literature  of  other  countries) much  of  the  chemical  litera- 
ture is  contained  in  the  general  science  publications,  e.g., 

the  "Monlteiir  Scientific",  published  since  1857. 

I 

■  In  addition  to  the  periodicals  above  mentioned, 

there  are  many  more,  including  other  periodicals  of  the 
i 

same  countries,  as  well  as  periodicals  of  other  countries. 
In  particular  there  are  miany  periodicals  relating  to  spec- 
ial fields,  which  those  interested  in  those  fields  will 
nattirally  Include  in  their  investigation.   We  thus  find 
periodicals  devoted  to  rubber,  oils,  gas,  colloids,  metal- 
lurgy, electro-chemistry,  physical  chemistry,  medicinal 
chemistry,  etc.   A  more  detailed  discucsion  of  these 
various  fields  and  periodicals  is  outside  the  scope  of  the 
present  paper.   The  searcher  will  readily  locate  and 
identify  the  available  periodicals  of  interest  in  connec- 
tion with  his  investigation  from  the  general  reference 

works,  from  the  abstract  journals,  or  from  the  card  index 
catalogues . 
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Not  infrequently  the  searcher  will  be  referred  to 
periodicals  which  are  not  accessible  in  the  library  in 
which  his  search  is  being  made,  and  it  may  be  important 
to  obtain  further  information  about  a  particular  article 
in  such  a  periodical,  or  to  find  out  whether  the  periodical 
Itself  is  available  in  some  other  library. 

If  the  date  of  publication  and  the  author  are  knovjn, 
a  search  of  the  contemporaneous  periodical  literature  may 
disclose  that  the  sam.e  article  was  reproduced,  or  that  ab- 
stracts of  it  ir/ere  published,  in  other  periodicals.  The 
same  original  article  may  thus  be  abstracted  in  Chemical 
Abstracts,  in  the  Abstracts  of  the  London  Chemical  Society, 
in  the  Journal  of  the  l^ociety  of  Chemical  Industry,  in 
Chemische  Central-Blatt ,  and  in  other  abstract  or  review 
periodicals,  and  it  may  also  be  reproduced  in  part  or  in 
whole  in  periodicals  of  other  countries.  \ 

To  ascertain  whether  any  particular  periodical  is 
available  in  other  libraries,  reference  m.ust  be  had  to  the 
available  check  lists  of  these  libraries. 

Check  Lists  of  Periodicals 
For  periodicals  prior  to  1896  the  most  valuable 
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library  check  list  of  periodicals  is  that  of  Bolton  in  his 
"Catalogue  of  Scientific  and  Technical  Periodicals,  1665- 
1895".   This  list  includes  133  American  libraries  and 
about  3160  scientific  and  technical  periodicals,  and  indi- 
cates in  which  libraries  each  periodical  may  be  found. 

Various  other  check  lists  and  union  lists  of  peri- 
odicals have  been  issued  for  certain  libraries,  or  ohe  li- 
braries of  certain  cities,  including  the  following: 

"Union  List  of  Periodicals,  Transactions,  etc., 
currently  received  in  zhe   Principal  Libraries  of  the 
District  of  Columbia",  Pub.  1901,  by  t,he  Library  of 
Congress  . 

Catalogue  of  Technical  Periodicals,  Libraries  in 
the  City  of  New  York  and  Vicinity,  Pub.  1915,  by  the 
United  Engineering  Society. 

A  List  of  Serials  in  zhe   Public  Libraries  of 
Chicago  and  Evanston,  Pub.  1901,  by  the  Chicago  Li- 
brary Club,  and  The  John  Crerar  Library  Supplement, 
Pub.  1906. 

A  list  of  Current  Periodicals  in  the  Reading 
Room,  The  John  Crerar  Library,  Chicago,  Pub.  1902. 

A  list  of  Serials  in  the  Principal  Libraries  of 
Philadelphia  and  its  Vicinity,  Pub,  1908,  and  Supple- 
ment, Pub.  1910.   (Bulletins  of  The  Free  Library  of 
Phila.  Nos.  8  and  9.) 

A  List  of  Periodicals,  Newspapers,  Transactions 
and  other  Serial  Publications  Currently  Received  at 
the  Principal  Libraries  of  Boston  and  vicinity.  Pub.    j 
1897.  ' 


'dia    ilJ. 


.L:::Cil    ic.lx  BillT 


08© 


Ilea 


ii  i  .■  '-J  i '  i  *>■■ ' 


S&l'j 


Er:c; 


■Id Id  it? 


49 


A  list  of  Periodical  Publications  Currently 
Received  by  the  Public  Library  of  the  City  of  Bos- 
ton, Pub.  1903. 

Report  of  the  Committee  on  "A  List  of  the 
Scientific  and  Technical  Serials  in  the  Libraries 
of  the  State  of  Indiana".  (Reprint  from  Ind .  Acad. 
of  Sci.  Report  for  1913). 

A  Joint  Catalogue  of  the  Periodicals,  Publica- 
tions and  Transactions  of  Societies  and  Other  Books 
Published  at  intervals,  in  the  Various  Libraries  of 
the  City  of  Toronto,  Pub.  1913,  Univ.  Press,  Toronto. 

Periodicals  and  Other  Serials  currently  received 
by  the  Carnegie  Library  of  Pittsburgh,  7th  Ed,,  Pub. 
1915. 

: 

Current  Periodicals  on  File  in  the  Reading  ; 
Room,  Library  of  the  Franklin  Institute,  Phila-  i 
delphia.  Pub.  1916  (Bull.  No .  4 . )  \ 

Union  List  of  Serials  in  the  Libraries  of  Roch- 
ester, Pub.  1917,  Rochester  Pub.  Libry.  i 

Catalogue  of  the  Periodicals  and  Other  Serial 
Publications  in  the  Library  of  the  U.S.  Dept.  of 
Agriculture,  17ashington,  Pub.  1901,  (Liby.  Bull. 
No.  37) j  and  Supplement  No.  1,  1901-1905,  Pub. 1907. 

! 

Alphabetical  List  of  Abbreviations  of  Titles 
of  Medical  Periodicals  employed  in  the  Index-Cata- 
logue of  the  Library  of  the  Surgeon-General's  Office, 
U.S. Army  from  Vol.  1  to  Vol.  16,  inclusive.   Pub. 
1895.  : 


List  of  Serials  in  the  Univ.  of  Illinois   Li- 
brary, and  other  Libraries  of  Urbana  and  Champaign, 
Pub.  1911.   (Univ. of  Ills.  Bull.  Vol.  9,  No.  2). 
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List  of  Serials  in  t,he  Univ.  of  Colorado  Li- 
brary, Pub.  1913,  Boulder,  Colorado.   (Univ.  of 
Colo.  Bull.  Vol.  15,  No.  1). 

Periodicals  and  Serials  in  the  Library  of  The 
Catholic  Univ.  of  America,  Washington,  Pub.  1910. 

List  of  Serials  in  the  Univ.  of  California 
Library,  Pub.  1913.  (Univ,  of  Cal.  Liby.  Bull. 
No.  18) . 

List  of  Serials  in  the  Leland  Stanford,  Jr., 
Univ.  Library,  Pub.  1916. 
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Patents,    from  their  very  nature,   reqaire   con- 
sideration from  various  aspects   other  than  as  a  part   of 
the   chemical  literature.     Ihus,    the   patentability  of 
inventions,   the    filing  and  prosecution  of  applications 
for  patent,   the    construction,   validity  and   scope    of 
'  issued  patents,    questions  of  infringement  of  unexpired 
patents,   patent    litigation,   property  rights   in  patents, 
the    rights  and   obligations  of  patentees,   etc.,  are  mat- 
ters primarily  involving  patents  as  patents,   rather  than 
as  puhlications;   and  are  matters  requiring  consideration 
from  the    staiiLpoint   of  the   relevant  principles  of  the 
patent   law  applicable   thereto,   as  well  as  from  the    stand- 
point  of  the    chemical  principles  involved. 

Patent  searches   or   investigations  may  thus  he 
of  a  special  character.      In  considering   questions   of 
infringement,    for  example,   the    primary  search  extends 
only  through  the  U.   S.   patents  granted  during  the    last 
seventeen  years   (the   tem  of  a  U.   S.  patent),   and  requires 
consideration  of  the    invention  claimed  rather   than,    or 
in  addition  to,    the    invention  described,   hut   inasmuch  as 
the   claims   of  a  patent  may  reqaire   to  he   construed  by  the 
accompanying  description  and   in  the   light   of  the   patent 
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office  proceedings  leading  up  to  the  grant  of  the  patent, 
as  well  as  in  view  of  the  prior  state  of  the  art  disclosed 
hy  prior  patents  and  publications,  and  in  accordance  with 
relevant  principles  of  the  patent  law,  a  more  extended 
search  to  include  expired  U.  S.  patents  and  other  pat- 
ents and  publications  may  he  important  or  even  essential. 

Investigations  of  the  patentability  of  inven- 
tions, such  as  are  made  to  determine  the  advisability  of 
making  application  for  patent,  or  by  the  patent  office 
examiners  in  determining  the  patentability  of  inventior^ 
set  forth  in  patent  applications,  as  well  as  investigations 
of  the  scope  and  validity  of  issued  patents,  may  likewise 
require  an  extended  search  of  the  prior  patents  and  pub- 
lications, to  determine  whether  the  invention  is  new,  and 
whether  it  is  a  patentable  invention  or  discovery,  within 
the  meaning  of  the  patent  law. 

Patent  investigations  thus  include  both  investi- 
gations of  patents  as  patents,  and  investigations  or 
searches  of  patents  as  publications  and  as  a  part  of  the 
chemical  literature. 

Considered  as  a  part  of  the  chemical  literature, 
the  patent  literature  furnishes  one  of  the  most  important 
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fields   of   search,    inasmuch  as   it  records  the    inventions 
and   improvements,   and    hence   the  progress  made    in  almost 
all  fields  of  chemical  industry.     Kot   infrequently 
inventors  have   patented  their  inventions  without  having 
published  any  descriptions  of  them  elsewhere,  and  without 
any  abstracts  or  digests  of  their  inventions  appearing 
in  the    periodical  literature.      The   patent  literature 
therefore  contains  mach  that   is  not  available    elsewhere. 

More   than  1,300,000  U.    S,  patents  have  been  gran- 
ted,   of  which  a  very  considerable  number    relate   to  chem- 
istry and  allied  subjects.     A  proper  classification  of 
these  patents  is  therefore   indispensible  for  search  pur«    ■ 
poses.      The   classified  patent^    however,   are   available 
only  at  the  patent   office  at  Washington,  and,   for  this 
reason,    comprehensive    searches  through  the   various   classes 
of  U.   S.   patents   can  be    satisfactorily  made    only  in 
Washington. 

The    classification  of  U.   S.   patents,    so   far  as  it 
is    official,    is   set   forth  in  the   "Manual  of  Classification" 
(Pab.   1916);    in  the   "Definitions   of  Revised  Classes  and 
i     Subclasses"   (Pub.    1912);  and  in  the    "Classification  Bui-    '• 
letins"  which  are   issued  semi-annually  by  the  patent 
office. 

The    "Manual  of  Classification"  gives  instructions 
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for   searching  the    classified  U.   S.   patents,   together 
with  a  list  of  classes  and   suhclasses  and  an  index  of 
class  and   sahclass  titles.      It   is   in  constant  use  hy 
those  making  searches  at  the   patent   office. 

The   work  of  classifying  U.   S.  patents,    of  which    | 
there   are  at  out   three   hundred  separate    classes  and  thou- 
sands  of  suh-classes,    has  been  largely  conducted  hy  the 
Classification  Division  of  the  Patent    Office.     A  history 
of  this  Division  and   of  its  work  and  methods   of  classifi- 
cation is  given  in  the  "Report   of  the    Investigation  of 
the  United  States  Patent   Office",  made  by  the   President's 
commission  on  Economy  and  Efficiency,  (published   in  191E 
as  H.  R.  Document  Eo,    1110,   62rd  Congress,   Third  Session). 
A  short  description  of  the    Scientific  Library  of  the   Patent 
Office  and  of  the    search  room,  as  well  as  of  the    card 
index  of   Chemical  Literature,    is  also  given  in  this  re- 
port,   (Appendix  E)  . 

The    difficulties  in  making  a  satisfactory  clas« 
sification  of  patents  for  search  purposes  is   complicated 
by  the    different  kinds  of  patent    searches  required,   - 
whether  novelty,   validity  or  infringement,   and   this  dif- 
ficulty is  well  recognized  by  the   patent  office.      There 
has  been  at   times  an  unfortunate   tendency,    in  the    clas- 
sification of  chemical  and  related  patents,   to  disregard 
the  prevailing  classification  of  the    other  chemical 
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literature,   and   to  use  unusual  terms,   and  make  unusual 
lines   of  distinction,  which  the   average    chemist   does  not 
readily  recognize,  and  v/hich  may  even  give    trouble   to  the 
ejcperienced  patent   searcher. 

As   is   to  he    expected,   the    chemical  patents  are 
classified  in  more   or  less  definite   and   distinct  classes, 
and  are    segregated,    for  purposes  of  examination,    in  a 
few  examining  divisions.     The    official  classes  of  patents 
are   accessible   in  the  public    search   room  of  the   patent 
office.     Duplicate    sets  of  classified   patents  are   pro- 
vided in  the   examining  divisions.        Many  of  the    chemical 
classes   of  patents  have   never  been  officially  reclassified, 
and  the  present   official  classification  is  often  unsatis- 
factory for  search  purposes.  '  Some    of  these   classes  have, 
ho-wever,   been  in  part  unofficially  reclassified  by  the 
examiners  who  have  examined  them,    so  that  a  more  satis- 
factory classification  will  be    found  in  the   examining 
divisions.      It   is  thus  quite   c  aamon  for    different  examiners 
to  have    special  subclasses  or  digests  of  patents,   both 
U.   &•   and  foreign,   as  well  as  of  other  publications,   along 
the    lines  which  they  have   occasion  to   search.     Some    of  these 
digests  are   of  very  great  value,   but  unfortunately  they 
are   not  accessible   except   in  the    examining  divisions. 
Permission  to  examine    them  can,    however,  usually  be 
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obtained  through  the   courtesy  of  the   examiners. 

In  making   searches  at  the    patent    office  at 
Washington,   not  only  does  the   searcher  have   available 
the    classified  U«   S«  patents,  but  he   has  access  to  the 
files   of  U.    ki.   patents,   containing  the    various  patent 
office   proceedings,    leading  up   to    their  grant,    including 
the    original  application  papers  and  amendments  thereto, 
and   the   official  communications  of  the   examiners  who 
examined  the    application,    in  v/hich  are   referred   to  the 
prior  patents  and  publications  which  the   examiners  found 
upon  their   search  and  considered  relevant  to  the    invention 
sought   to  be   patented.      By  examining   the    files  of  U.   S. 
patents  7/hich  are   of  nearest  subject-matter  to  the    in- 
vestigation in  question,    it  may  be   possible   to  obtain 
reference   to  prior  patents  or  publications  vrhich   are    of 
particular  interest,    and  v;hich  would  not  be   readily  avail- 
able  otherwise  • 

A  further   value   of  the    patented  files   is  the 
indication  thereon  of  the    classification  of  the   respective 
patents,  and   the    indication  in  the   various    official  ac- 
tions  of  the    classification  of  the    prior  patents  which 
are   referred  to  therein.     Attention  may  thus  be    directed 
not  only  to  prior  patents  of  relevant   subject-matter,  but 
even  to  other  classes  of  tbs   patent    office  which  might 
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otherwise   have   been   overlookBd ,  tut  which  may  contain 
patents  of  interest.      The   numher    of  classes  and   suh-clas- 
ses  of  patents   is   so  great,  and  the    classification  of 
patents   is  in  many  instances  so  complex,   that   relevant 
classes  or   suh-classes  may  well  he    overlooked  unless 
special  precautions  are   taken  to   insure  their  proper 
consideration. 

Likewise   available    at  the   patent   office   are    the 
records  of  interference  proceedings  in  which   issued  pat-    • 
ents  have    been   involved,  which   records,  in  some   cases, 
contain  lists   of  prior  patents  and   publications  relating 
to  the    same    subject-matter  as  the   patent,    and   in  other 
cases  contain  testimony  of  interest   in  connection  with 
the   patented  invention. 

Valuable   information  may  likewise  be    obtained   from 
many  of  the   court   records  of  patent  cases  and  even  from 
the   court  decisions   in  such  cases,    inasmuch  as  a  consid- 
eration of  the    question  of  patentability,    in  view   of 
prior  patents  and   publications,   is  almost  always   raised 
in  such  cases.     Extended  searches  are   usually  made   in 
connection  with  such   litigation  and  the   pertinent   results 
thereof  made   a  part   of  the   record  of  the   case.      The    tes- 
timony forming  a  part   of  court   records  may  likewise   contain 
valuable  information. 
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Attempts  to  make    comprehensive   investigations  of 
U.  S»  patents  elsewhere   than  at  the   patent   office   are 
generally  unsatisfactory.      However,   ahstracts   ofU.   S. 
patents,    as  well  as  of  foreign  patents,    are   published 
in  Chemical  Abstracts,    classified   in  the   sane    way  as 
the    other  literature,  and  similarly  indexed,   and   a 
search  through  this   field  is  a  usefal  check  upon  any 
search  made   at  the   patent   office    itself.      Nevertheless 
experience   has   shown  that  a  search   through  Chemical 
Abstracts,    even  during  recent  years,   cannot  be   relied 
upon  to  disclose  aU  patents   of  interest  along  any  par- 
ticular line,    and,    of  course,    the    Abstracts   only  go 
back  about  a  dozen  years. 

There  has  been  no  comprehensive   list  published  of 
U»  S.  patents  relating  to   chemistry. 

A  valuable    digest   of  the    older  U.   S.  patents  re- 
lating to  chemical  industry  has  been  published  in 
Census  Bulletin  Ho.   210,    (Pub.   190S),   but   this  list 
includes  only  patents  granted  prior  to  1902,  and  hence 
only  expired  patents,    and  the  bulletin  is  now  out  of 
print . 

One    of  the    few  partial  lists   of  U.   S.   patents 
that  have  been  published  appears  in  a  German  publication, 
viz.,    in  Vol.    3  of  Winther's  **2atente   der  organischen 
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Chimie",    (Pub.   1910).      This   list   includes  patents  re- 
lating to   organic   chemistry  granted  between  1895  and  1908, 
with  the   number,    date,  patentee   and   title    of  the    patent, 
and  the   number  of  the   corresponding  German  patent,    if  any. 

Another  of  the  partial  lists   of  U.   S.   patents  pub- 
lished is  that   of  patents  granted  to   Germans  and  Aus- 

^  triana,   compiled  by  the  Federal  Trade   Commission  as 
prima  facie   enemy  owned  patents.      This  list,    or    the   part 
of  it   of  more  particular  relation  to  chemistry,   has  been 

'  published  by  the    "Oil,   Paint  and  Drug  Reporter"  during 
the   past  year,   and  also   appears   in  the    "1918  Year  Boolc*» 
of  that  periodical. 

A  similar  list  of  formerly  enemy-owned  patents,  which 
have   been  taken  over     by  the   Alien  Property  Custodian 
and  transferred  to   The    Chemical  Foundation,    is  contained 
in  a  "Temporary  List"  recently  issued  by  The   Chemical 
Foundation.     A  publication  of  abstracts   of  tbese  patents, 
in  classified   foim,    is   contemplated.      This   list  includes 
about  four   thousand  patents  now  in  force,    that  is, 
granted  during  the    past   seventeen  years. 

All  of  these   lists  are   at  best  but  partial  and  in- 
complete, and  unsatisfactory   from  the    standpoint   of 
making  any  comprehensive    search. 

British  patents  have  been  granted  since   1617,   and 
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as  early  as  16EE  we    find  patents  relating   to  chemical 
subjects,    viz.,    the  ^^manufacture   of  soap  and   of  white 
and      red  lead  pigments.      Prior   to   the    year   1700  patents 
were   also  granted  relating   to   various   other  chemical 
subjects,    including  alum,    salt,   pottery,    the  parting   of 
silver   frcm  lead,    saltpetre  and  various  metallurgical 
processes* 

The   British  patents  are  more   generally  accessihle 
for  purposes  of  search  than  the   patents   of  any  other 
country,    for  the   reason  that   the    British  Patent  Office 
has  published  classified  abstracts   or   abridgments  of  all 

the  patents  which  have   been  granted  since   the   earliest 

and 

days    of  the  British  Patent   syste Si/up  to  within  the    last 
few  years.      Thus  we    find,   in  a  single    volume,    digests 
or  abridgments   of  British  patents  granted  between  16EE 
and  1866   relating   to  "Acids,  Alkalis,   Oxides  and   Salts"; 
another  vd lume  containing   digests  or  abridgments  of 
British  patents  granted  between  1617  and  1866  relating 
to   "Oils,   Fats,    Lubricants,   Candles  and  Soaps";    and   so 
on. 

Between  the    years  1855  and   1908  the    classified 
British  patents  of  each  class  have   been  published   in 
nine   successive   volumes,   each  covering  a  period  of  a 
few  years,   so  that,  for  example,   the  nine  volumes   of  the 
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class  relating  to   "Acids,   Alkalis,   Oxides,   and  Salts, 
Inorganic",  will  contain  abstracts   or  atridgments   of 
the   British  patents   of  this  class,  granted  during  this 
period.     A  similar  series  of  nine  voltunes  contains 
abstracts    or  abridgments  relating  to    Organic   Chemistry, 
and  the   same   is  true   of  metallurgy  and  other  various 
classes  into  which  the    British  patents  are    officially 
classified.      The    classified  abridgments   since   1908 
are  being  published  a  few  pages  at  a  time. 

In  addition,  fifty  year  subject-matter  indexes  of 
the  classified  British  patents  have  been  published  for 
each  class,   covering   the    period  from  1861  to  1910. 

A  complete   set  of  German  patents  is  available  at 
the   patent   office   in  Washington,   and,    in  addition,   a 
classified  set   of  German  patents   for  recent   years,    clas- 
sified according  to   the    German  classification.     A  search 
of  German  patents  can  accordingly  be  much  more   readily 
conducted   at  Washington  than  elsewhere. 

However,  many  of  the   German  patents  are   ab- 
stracted in  the  German  abstract  and    review  periodicals, 
and,    in  addition,   many  compilations    of  German  patents, 
relating  to    different   subjects,   have   been  published. 
Rotable  among  these   is  the  work  by  Friedlander,  relating 
to  dyestuffs.      This  work,  which  has  been  issued   in  eleven 
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1 
parts  and  which  covers  the  period  from  1877  to  1914,  give  ' 

a  very  complete  and  classified  review  of  the  German  pat- 
ent literature  relating  to  organic  dyestuffs. 

A  similar  -vork  is  the  three  volume  work  by 
Winther,  "Patents  der  Organischen  Ohemie."   This  work  is 
not  so  well  knwon  as  Friedlander,  but  it  is  in  some  re- 
spects more  accessible  for  search  pur^ooses.   The  first 
volume  contains  abstracts  or  digests  of  the  German  pat- 
ents and applications  between  1877  and  1905,  relating  to 
organic  compounds  other  than  dyestuffs.   These  are  clas- 
sified according  to  subject-matter;  for  example,  hydro-  • 
carbons,  alcohols,  ketones,  alkaloids,  photograiohic 
developers,  etc. 

vol.  II  contains  abstracts  or  digests  of  German 
patents  relating  to  organic  dyestuffs  within  the  same 
period,  1857  to  1905,  and  these  patents  are  classified 
according  to  classes;  for  example,  suliohur  dyes,  indigo 
dyes,  azo  dyes,  etc. 

The  third  colume,  ;oubli;  hed  in  1910,  is  the  in- 
dex volume,  and  contains  several  different  indexes,  in- 
cluding a  numerical  list  of  German  patents,  with  the 
j  corresponding  United  States,  English,  French,  Au-strian 

and  Russian  patent t,,  if  any;  also  a  list  of  United  States 
,  patents  between  1895  and  1908  v/ith  the  niimber,  date,  pat- 
entee and  title  of  the  invention  and  the  corresponding 
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German  patents,  if  any.    Similar  lists  are  given  of  the 
British,  French,  Austrian  and  Russian  patents,  with  the 

'   corresponding  German  patents,  if  any.    The  volume  also 
contains  a  liat  of  patentees  with  the  patents  of  each 
patentee  and  of  each  company  classified  by  subjects.   The 
volume  includes  finally  a  subject-matter  index  of  the 
various  organic  compounds,  intermediates,  etc.,  .7ith 
reference  to  the  volume  and  ;^age  of  the  first  two  voluimes 
of  the  .vork  v/here  they  will  be  described, 

A  useful  list  of  trade  names  of  chemical  com- 
positions and  products  of  various  kinds  is  also  included 
in  this  same  volume  (winther,  vol.  3) ,  with  indication 
of  the  chemical  composition,  manufacturer,  and  the  patent 
or  literature  citation  where  a  description  of  the  sub- 
stance will  be  found. 

The  patents  of  some  of  the  other  foreig©  countries, 

I  including  France,  Austria,  S^vitzerland,  Denmark,  iforway 

and  s.veden,  are  likewise  available,  in  classified  and 

1 

I  "bound  form,    at    the   patent   office   library,    and   for    this 

f 

!  reason,  are  more  readily  searched  there  than  elsewhere. 

In  addition  to  the  foreign  patents  available  at 

the  oatent  office  library,  duplicate  sets  of  patents  of 

several  foreign  countries  are  accessible  in  the  esamin- 

i 
ing  divisions,  classified  the  same  as  the  u.  S.  patents. 
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i  and  inay  be  there  examined  with  the  exaininer's  peruiission. 

The  patents  of  some  foreign  countries  are  not 

available  even  at  the  patent  office,  particularly  of 

those  countries  v/hich  do  not  publish  their  natents, 
I 

Copies  of  such  patents  are  usually  obtainable  only  in 
manuscript  form  from  the  patent  offices  of  these  respec- 
tive countries.   Information  regarding  such  patents 
may,  however,  be  obtainable  through  the  official  patent 
office  publications.    Thus,  Canadian  patents  are  not 
published,  but  the  patent  claims  are  published  in  the 
"Patent  Office  Record", 
'       frequently  the  same  invention  will  be  found  "pat- 
ented in  several  different  countries,  and  will  be  found 
abstracted  or  reviewed  in  the  current  literature.  Again, 
'  the  inventor  may  publish  a  full  account  of  his  work  in 
j  addition. to  the  particular  part  which  he  patents.   Ac- 

,  cordingly,  when  a  patent  is  discovered  which  is  of  par- 
I 
ticular  interest,  it  io  sometimes  profitable  to  see 

whether  the  same  inventor  has  taken  out  patents  in  other 
j  countries,  or  has  oublished  other  descriptions  of  his 

work  at  about  the  same  time,  from  which  still  further 

information  is  obtainable. 

If  reference  is  found  to  foreign  patents  which 

were  not  published,  or  v;hich  are  not  available,  it  may, 
.  nevertheless,  be  oossible  to  find  a  corresponding  patent 
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granted  in  another  country,  if  there  is  any,  or  find 
further  information  ahout  the  particular  patent  or  in- 
vention from  the  conte;aporaneous  periodical  literature. 

OBTAIITIIG  QOPISS  OF  PUBLIOA^IOIlii  AKD  P^.TExTTS 

The  obtaining  of  copies  of  articles  appearing  in 
publications,  as  well  as  copies  of  foreign  patents,  has 
been  very  materially  facilitated  by  photographic  procees- 
es  of  reproduction,  which  have  been  installed  hy   many  of 
the  leading  libraries.   It  is  thus  possible  to  obtain 
copies  of  one  or  more  pages  of  publications  or  patents 
contained  in  the  libraries,  where  copies  of  the  publica- 
tions or  patents  themselves  are  not  obtainable,  or  are 
obtainable  only  at  increased  expense  or  with  inconven- 
ience and  delay. 

Among  the  libraries  which  will  thus  furnish  ohoto- 
graphic  copies  are  the  :^atent  Office  at  Washington,  the 
Engineering,  Chemists'  Olub  and  public  Libraries  of 
New  York,  and  the  John  Orerar  Library  of  Ohicago. 

ILIPOHTAUOB  0?  PROYIDIKG  BSTgEH  FAQILITIBS  gOR 

iify:^s::iGAi'iiTG  aivd  i5::im  tel  oei:-JIoal  litdratuks 

The  importance  of  providing  better  facilities  for 
making  use  of  the  cheaical  literature  is  well  set  forth 
'  in  the  follov/ing  extract  from  the  "Report  of  the  Gomait- 
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tee  on  Publication  of  Compendia  of  Ghemical  Literature, 
etc.",  appearing  in  the  "Journal  of  Industrial  and  Bngi- 
i  neering  Ghemistry"  for  LTay,  1919,  pages  415-417; 

"The  GOminittee  recommends  cordial  and  effect- 
ive co-operation  in  suitable  ways  by  the  American 
Chemical  Society  and  other  American  scientific  and 
technological  bodies  with  the  efforts  of  the  chem- 
ists of  Great  Britain  to  organize  the  vork  of  pub- 
lication in  English  of  compendia  of  che'nical  liter- 
ature, and  to  encourage  the  production  of  chemical 
literature  in  English. 

"In  presenting  the  whole  problem  of  the  organ- 
ization of  compendia,  monographs,  etc.,  in  English 
j       by  the  British^ as  well  as  by  ourselves,  the  commit- 
i       tee  would  urge  that  the  cuestion  be  considered  from 

the  point  of  view  of  national  (cultural)  iraport- 
j       ance  as  well  as  from  that  of  scientific  utility. 
!       The  almost  exclusive  use  of  German  compendia  and 
i       monographs  in  all  countries  has  given  the  German 

scientists  an  influence  in  foreign  countries  (from 
China  to  Argentine,  S'oain  and  Russia,  and  all  lands 
between  these  countries)  entirely  out  of  proportion 
to  their  real  share  in  scientific  productiveness — 
leading  to  the  migration  of  foreigners  to  Germany 

for  their  advanced  studies,   ith  resultant  serious 
influences,  political,  commercial  and  cultural,  in 
these  countries.   We  must  recall,  too,  that  in 
their  comt)endia  and  monographs,  German  chemists 
have  been  wont  to  ignore  to  a  certain  large  extent, 
or  to  underrate,  the  work  done  in  other  coimtries, 
especially  perhaps  that  done  in  the  United  states." 

I 

I 

I       The  compilation  of  compendia  of  chemical  literature 
requires  extensive  investigation  of  the  literature  oj   the 
compilers.    The  production  of  monographs  of  value  like- 
wise requires  investigation  of  the  literature  by  the 
producers.   Such  investigations  necessarily  involve 
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the  use    of  litrary  facilities,  and  must  "be  made   by  in- 
vestigators trained  and   experienced  in  making  such  in- 
vestigations.    Accordingly,    if  the    compilation  of  com- 
pendia,  and   the    production  of  chemical  literature   in 
English,   are   to  become  at  all     general,  ard   if  proper 
use  ani   investigations   of  the    literature   are   to  be  made  in 
connection  therewith,    it   is   important  for  jSmerican  chemists 
to  be  properly  trained  in  the   use    of  the   chemical  literature 
as   it  now  exists,   and   in  the    existing  facilities   for  its 
investigation. 

j  TRAIHIITS   lU  THE   USE   OF  CHEMICAL  LIOIBRAinJRB 

Adequate    training  in  the  use    of  the    chemical  liter- 
I 

'  ature    is  not  as  general  as  it  should  be,  nor   does  its 
importance   seem  to   be   generally  recognized,      The   proper 
use   ard   investigation  of  the  chemical  literature  necess- 
arily involves  the   use    of  library  facilities,   and   famil- 
iarity therewith,  yet  we   find  no  text-book  or  manual  deal- 

t 
ingwith  the    subject,   comparable  to  the   many  laboratory 

manuals  which  deal  with  the  use    of  laboratory  facilities. 

A  discussion  of  the  extent   to  which  training   in  the 

use    of  chemical  literature    is  given  in  a  number   of  jimer- 

ican  technical  schools  and  universities  is  given  in  an 

excellent  paper  on  "Chemical  literature   and    its  Use",   by 
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Mi88  Marion  B.   Sparks   of  the    University  of  Illinois, 
appearing  in  "Science"   for  April  19,   1918,  pages  377«381o 
In  this  paper  Miss   Sparks  a]£o  describee  the    Journal- 
Library  Course   given  to   students  in  the    chemical  and 
chemical  engineering  courses  at   the  University  of  Ill- 
inois.    This   p^er   is  much  less  complete,  however,   than 
the    lecture   notes  used  in  the    course,   which  outline   the 
entire  subject   in  a  comprehensive  manner.      It     is  to  be 
regretted  that   these   lecture   notes  have    not  been  pub« 
lished  and  made  available    for  use    in  other  colleges 
and  universities,  and  to  chemists  generally.     There    is  a 
real  need  for  a  comprehensive  publication  of  this  char- 
acter. 

I  There    is  likewise  need  of  a  more   general  appre- 

i 

ciation,   among  American  chemists  and  among  American  col« 
leges,    technical  schools  and  universities,    of  the    im- 
portance  of  proper  use  of  the    chemical  literature,   and 
of  more   general  training  in  its  use.      "Library"  courses, 
as  well  as  "laboratory"  courses,   should   be    included  in 
every  college  and  university  course    in  chemistry  and 
chemical  engineering. 
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